Leeds
THERE is nothing new in what I am going to say about sphincter-saving resections, for my remarks are based largely on work done some time ago and already published (Goligher, 1951) . It has also to be admitted that surgical fashion in recent years has increasingly set in favour of anterior resection, so that other forms of conservative excision are now rarely performed, except by a few surgeons such as Bacon, Waugh and Marden Black. None the less it may be helpful to recapitulate briefly the functional conditions found by me after several of the methods of sphincter-saving resection that have been, and still are to some extent, used in the treatment of rectal cancer, and complete prolapse of the rectum.
Before doing so I should like to emphasize two points. The first one is that the mechanism of normal anal continence comprises not only the obvious motor component represented by the sphincter muscles, but also a sensory component in the form of the peculiarly discriminating anorectal mucosa, as well as the nerve pathways connecting these components with the central nervous system. If good function is to be secured after a conservative excision it is essential to preserve the whole mechanism, and a common cause of incontinence despite the retention of an intact sphincter musculature is impairment of rectal sensation as a result of the operative manceuvres.
The second point is that, if a patient is to have an incontinent leaky anus, experience has shown quite conclusively it is much better that it should open on the anterior abdominal wall where it can be properly tended under direct vision than in the perineal region where it is much more difficult to manage.
The most destructive form of sphincter-saving resection is the pull-through abdomino-anal excision of Bacon (1945) and Babcock (1932 Babcock ( , 1940 Babcock ( , 1947 . In the Bacon version of this operation the actual pull-through is achieved by "coring" out the anal mucosa as a circular cuff from just below the pectinate line to just above the sphincters. The plane of separation is then deepened through the muscular coat of the rectum into the pelvic cavity. This frees the previously mobilized rectum which can then be drawn through the anus till the upper sigmoid is lying in the anal canal and a stump of colon "From the University Department of Surgery, The General Infirmary, Leeds. projects 7 to 8 cm. beyond the anus (Fig. IA) . Some two weeks later, after union has taken place, the excess colon is trimmed off with diathermy flush with the anal orifice leaving the anal canal lined by colon wall (Fig. IB) .
This technique removes all the sensitive anorectal mucosa and on theoretical grounds it would seem that it could not fail to render the patient incontinent. For that reason I was never attracted to it, till I was in America a few years ago and saw Dr. John Waugh of the Mayo Clinic performing it (Waugh, et al., 1954) . He admitted that the majority of his patients were Proceedings of the Roj not properly continent but thought that about a third of them had something akin to normal anal function. Stimulated by his experiences I resolved to give the operation a trial and on my return did 7 cases by this method in rapid succession. I have no doubt from my interrogation and examination of these patients after operation that they were all devoid of true rectal sensation and were quite incontinent. They had merely perineal colostomies and would, in my opinion, have been better off with abdominal colostomies.
In the Babcock version of the abdomino-anal pull-through operation, the small anorectal stump is left with its mucosa so that union can only take place between the cut upper end of the stump and the serosal aspect of the colon ( Fig.   2A, B ). This might be expected to preserve yal Society of Medicine rectal sensation and ensure adequate control, but in addition Babcock divides the sphincters to avoid undue compression which might produce necrosis and subsequent retraction of the bowel into the pelvic cavity before union had taken place. Marden Black (1952) of the Mayo Clinic uses the Babcock operation but without division of the sphincters and has apparently had satisfactory results and good anal function. I was less fortunate in the three cases I treated by this method; one of them did develop colon stump retraction and subsequently died of septic complications, and this disturbing experience put me off further trial of this operation.
Another form of abdomino-anal resection is the Maunsell-Weir operation (Maunsell, 1892; Weir, 1901) , which we in England regard rather as the Lloyd-Davies method, for he developed it without knowledge of its prior description elsewhere. The general plan of this type of abdomino-anal excision is to resect the carcinomatous segment of bowel through the abdomen, leaving a long colon stump and a short anorectal stump (Fig. 3A) . The latter is then turned inside out through the anus and the colon stump drawn down through the everted anal canal (Fig. 3B) . The cut edges of both stumps can now be sutured together outside the anus, as a tailor sews a sleeve into the everted body of a jacket (Fig. 3c ). Finally the anastomosis is pushed back into the pelvis through the anus (Fig. 3D ). By this means it is possible to achieve a very low colorectal anastomosis without division of the sphincters, and without sacrifice of the anal or lower rectal mucosa. Satisfactory anal continence might therefore be anticipated in most of these cases, and this is in fact achieved, though in a number of the 24 patients I have examined after this type of resection, control for flatus and liquid faeces was impaired for several months, and in 4 or 5 cases permanently. I would emphasize the long period of rehabilitation of bowel function necessary after this operation and also the relatively high complication rate due to necrosis of the colon stump, to separation of the anastomosis, &c. As a consequence I now seldom use this technique.
Anterior resection is undoubtedly the most satisfactory form of sphincter-saving excision and the only one that has become universally popular. With this operation, even when performed as low as is technically feasible, a substantial rectal stump is left, usually representing at least the lower third of the rectum and a good deal more if the resection is of supraperitoneal type (Fig. 4A, B) . It would seem that this ought to ensure adequate sensation postoperatively and, as the sphincters themselves are completely untouched, it would be reasonable to Supplement co'. expect normal continence after this operation. rectum has frequently been freed right down to The only way in which anterior resection might the anorectal ring, no impairment of continence theoretically interfere with the mechanism of seems to result. In a careful enquiry comprising continence is by denervating the anorectal stump over 100 patients treated by low anterior resecof its parasympathetic and afferent nerve supply, tion I found that in only 2 elderly and rather if it were too extensively mobilized. In actual apathetic individuals was there any complaint practice, however, despite the fact that the of incontinence. Yet have adequate rectal sensation on balloon distension and their sphincters exhibited normal tone and contractility. I felt inclined to attribute the lack of control in these 2 patients to senility and general indifference. In the other 98 patients anal control was perfect, though for three to six months the motions were more frequent than normal. Rectosigmoidectomy for rectal prolapse enjoys a notorious reputation for incontinence, and this has been attributed by Hughes (1949) , Goligher (1951) and others mainly to impairment of rectal sensation by removal of too much of the anorectal mucosa. In performing rectosigmoidectomy nowadays most surgeons make a point of retaining at least an inch and a half (4 cm.) of anal mucosa above the pectinate line in the anal stump. I cannot say whether this modification of technique makes much difference to the functional results for I no longer use this operation. But I am quite sure it is not the whole story and that the poor state of the sphincters, the blunting of normal rectal sensation, and possibly other factors, play a part in the causation of incontinence in these cases. In other words, control is often poor before operation, but this fact is obscured by the prolapsing of the rectum. I am struck by the fact that after other operations for this condition which do not resect bowel-or at least not the important lower third of the rectum-the functional results are also often unsatisfactory due to a continuation of these unfavourable preoperative conditions. Thus, after 38 Roscoe Graham repairs and 4 anterior resections by me for rectal prolapse, rectal function was good in only about half the cases. In another quarter the patients seemed to spend a lot of time having frequent, small, pellet-like motions, and, if they tried to ease matters with larger doses of aperients, were liable to lose control. The remaining quarter were even more incontinent and had to wear perineal pads constantly. With either of these two operations I am now daring enough to believe that I can cure most cases of complete rectal prolapse in an anatomical sense, which was not possible with rectosigmoidectomy with its 50% recurrence rate, but I must confess I am far from happy about the quality of the functional results, which I regard as being not much better than those obtained with the latter operation.
